Binding, domain orientation, and dynamics of the Lck SH3-SH2 domain pair and comparison with other Src-family kinases.
The catalytic activity of Src-family kinases is regulated by association with its SH3 and SH2 domains. Activation requires displacement of intermolecular contacts by SH3/SH2 binding ligands resulting in dissociation of the SH3 and SH2 domains from the kinase domain. To understand the contribution of the SH3-SH2 domain pair to this regulatory process, the binding of peptides derived from physiologically relevant SH2 and SH3 interaction partners was studied for Lck and its relative Fyn by NMR spectroscopy. In contrast to Fyn, activating ligands do not induce communication between SH2 and SH3 domains in Lck. This can be attributed to the particular properties of the Lck SH3-SH2 linker which is shown to be extremely flexible thus effectively decoupling the behavior of the SH3 and SH2 domains. Measurements on the SH32 tandem from Lck further revealed a relative domain orientation that is distinctly different from that found in the Lck SH32 crystal structure and in other Src kinases. These data suggest that flexibility between SH2 and SH3 domains contributes to the adaptation of Src-family kinases to specific environments and distinct functions.